Coronary artery disease (CAD) and stroke are the major health problems in many countries because of their increasing prevalence and high mortality. It is well known that CAD and stroke are based on atherosclerosis and shared environmental and genetic risk factors. Recently, an association of a functional sequence variation À154G4A in the angiotensin receptor-like 1 (AGTRL1) with a susceptibility to stroke was reported. In this study, we investigated a total of 1479 CAD cases and 2062 controls from the Japanese and Korean populations to validate the association of AGTRL1 with CAD. However, we obtained no evidence of the association in both the Japanese (odds ratio (OR)¼0.95, 95% confidence interval (CI); 0.82-1.10, P¼0.47, allele count model) and Korean (OR¼0.90, 95% CI; 0.77-1.05, P¼0.18, allele count model) populations. In addition, there was no trend of association between the risk allele and severity of coronary atherosclerosis. These data suggested that AGTRL1 did not contribute much to the atherosclerosis of the coronary artery. Keywords: coronary artery disease; AGTRL1; single nucleotide polymorphism; case-control study
INTRODUCTION
Coronary artery disease (CAD) is caused by the thrombotic occlusion of coronary arteries and becomes a major health problem in many countries. CAD is mainly based on the atherosclerosis of the coronary artery and often manifests with sudden chest pain because of reversible (angina pectoris, AP) or irreversible (myocardial infarction, MI) ischemia in the heart caused by the decreased blood flow in the coronary arteries.
Stroke, in particular, ischemic stroke is caused by the thrombotic occlusion of cerebral arteries associated with atherosclerosis, which shares at least in part pathogenic mechanisms and risk factors such as smoking, hypertension, hypercholesterolemia and diabetes mellitus with CAD, 1 and recent genome-wide association studies have identified polymorphism on chromosome 9p21 as a common risk variant for both stroke and CAD. [2] [3] [4] In addition, Hata et al. 5 recently reported that angiotensin receptor-like 1 (AGTRL1) was highly expressed in the cardiovascular system and the central nervous system and that a functional sequence variation À154G4A (rs9943582) in the 5¢-anking region of AGTRL1 was associated with the stroke in Japanese; the G allele frequencies were 0.721 and 0.666 in patients and controls, respectively (OR¼1.30, 95% CI; 1.14-1.47, P¼6.6Â10 À5 ).
Although AGTRL1 should be a strong candidate for CAD risk considering that CAD shares risk factors with stroke, the relationship between the AGTRL1 genetic variant and CAD has not been tested. To address this issue, we investigated the association of AGTRL1-154G4A with CAD in two East Asian populations, Japanese and Korean.
METHODS Subjects
A total of 1479 CAD cases and 2062 control subjects from the Japanese and Korean populations were the subjects as reported earlier. [6] [7] [8] Briefly, the Japanese panels were composed of CAD cases (n¼621) and controls (n¼1275). The cases included 575 MI cases and 46 AP cases, whereas the controls comprised healthy individuals selected at random (n¼539) and healthy donor-derived B-cell lines obtained from the Japan Health Sciences Foundation (n¼736). The Korean subjects consisted of CAD cases (n¼858) and controls (n¼693). The cases included MI cases (n¼490) and AP cases (n¼368), whereas healthy individuals selected at random (n¼174) and cancer patients without ischemic heart diseases (n¼519) consisted of controls. The diagnosis of CAD was based on the standard criteria as described earlier. 9 Severity of coronary atherosclerosis was classified according to the number of coronary vessels with significant stenosis (angiographic luminal stenosis 450%) as 0, 1, 2 or 3 vessel disease, as described earlier. 10 Informed consent was given from each participant and the study was approved by the Ethics Review Boards of Medical Research Institute of Tokyo Medical and Dental University, Kitasato University School of Medicine, Tokyo Metropolitan Geriatric Medical Center and Samsung Medical Center.
Genotyping
The AGTRL1 SNP À154G4A (rs9943582) was genotyped using the TaqMan SNP genotyping assay (Applied Biosystems, Foster City, CA, USA).
Statistical analysis
A statistical analysis for power and sample size computations of case-control design was performed using the PGA program (http://dceg.cancer.gov/bb/tools/ pga) 11 under the following conditions: disease allele frequency; 0.666, prevalence of CAD; 0.05, G allele odds risk; 1.30, type I error rate; 0.05. Frequencies of genotypes and alleles were compared between the cases and controls using a w 2 -test. Strength of the association was expressed by odds ratio (OR). Meta-analysis was performed using a Mantel-Haenszel method. Significance of the association between the severity of coronary atherosclerosis and rs9943582 was examined by the Mann-Whitney U-test. When a P-value was less than 0.05, the association was considered to be significant.
RESULTS AND DISCUSSION
Clinical characteristics of the tested populations are shown in Table 1 . Case-control studies were performed to validate the association of AGTRL1 À154G4A with CAD. Statistical power analyses of our study design to verify whether it could provide adequate powers in testing the association reported by Hata et al. 4 indicated that the power was 95.2 and 94.0% in the Japanese and Korean populations, respectively.
As shown in Table 2 , distributions of the AGTRL1 genotypes did not depart from the Hardy-Weinberg equilibrium in all the tested populations, and no significant association between the À154G allele and CAD was found in both the Japanese (OR¼0.95, 95% CI; 0.82-1.10, P¼NS) and Korean (OR¼0.90, 95% CI; 0.77-1.05, P¼NS) populations (Table 2 ). In addition, there were no significant Table 2 Association between CAD and AGTRL1 À154G4A Frequencies of genotypes and alleles were compared between the CAD cases and controls using a w 2 -test.
differences in the À154G allele frequency between the MI and AP cases. When we performed a meta-analysis of the data from the Japanese and Korean panels, the association was not significant (OR¼0.92, 95% CI; 0.83-1.03, P¼NS). These observations strongly suggested that AGTRL1 À154G4A did not have a significant impact on the pathogenesis of CAD.
As both CAD and stroke are atherosclerotic vascular diseases, a possibility remained that AGTRL1 might be associated with the severity of coronary atherosclerosis. Therefore, we stratified the CAD cases by the number of significantly affected vessels, that is, zero, one, two, three vessel disease, and compared the frequency of À154G allele (Table 3) . However, we found no trend of association between the À154G allele and the severity of coronary atherosclerosis in both the Japanese and Korean CAD (P¼0.72 and P¼0.84, respectively). Stratified analyses of CAD cases with classical risk factors including smoking, hypertension, hypercholesterolemia and diabetes mellitus also showed no trend of association between the À154G allele and any specific risk factors in the Japanese and Korean CAD (data not shown).
In conclusion, we found no significant association of the AGTRL1 polymorphism with CAD or the severity of coronary atherosclerosis. It was therefore unlikely that the AGTRL1 polymorphism contributed much to the development of CAD. Further analyses are required to clarify the relevance of AGTRL1 in the other atherosclerotic diseases. 
